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arranged into highly ordered rows. The organ of Corti develops
from a population of placodally derived prosensory cells within
the cochlear duct through a series of restrictive and inductive
events. Initially, a subset of epithelial cells within the duct be-
come biased towards a prosensory fate through expression of
Sox2, leading to induction of the bHLH transcription factor
Math1 in a number of these cells. The width of the prosensory
domain, and therefore of the organ of Corti, is determined by the
extent of expression of Sox2 and Math1, a process that is
controlled, at least in part, by the Hedgehog signaling pathway.
Expression of Math1 commits all prosensory cells to a hair cell
fate, however, subsequent interactions involving both the Id and
Notch signaling pathways lead to down-regulation of Math1
and a diversion from the hair cell fate in a subset of prosensory
cells. Concurrently, developing hair cells produce inductive
signals that recruit the same prosensory cells to develop as
supporting cells. In particular, interactions between hair cell-
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We have explored some of the molecular mechanisms
underlying the development of the mechanosensory lateral line
system in the zebrafish. The lateral line sensory organs are the
neuromasts, clusters of hair cells surrounded by accessory cells,
distributed over the surface of the body. The neuromasts form at
the end of embryogenesis through a process of highly
stereotyped migration of a primordium and cell deposition.
Our study of this system has profited from the availability of
several transgenic lines of zebrafish, which express GFP in the
different cell types of neuromasts and in the migrating
primordium. Previous studies have shown that diverse agents
can destroy the lateral line hair cells, but that these can
regenerate and become fully functional. We have shown that, as
in the vertebrate inner ear, the atonal homolog 1 gene, ath1, is
essential for specification of hair cells and that progenitors
express the neural stem cell marker sox2. Regeneration of hair
cells after damage can occur through two mechanisms. The first
involves a postmitotic group of precursors that can quickly
replace hair cells when these are damaged. The second requires
proliferation of sox2-expressing cells and occurs only when
damage is extensive. At present, we are analyzing sox2 function
in development of the lateral line and we are carrying its role in
cell specification in the migrating primordium.
Funding: ICM P02-050, Fondecyt 1070867.
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Occulocutaneous albinism is a characteristic of several
diseases associated with vesicle traffic defects, like the
Hermansky-Pudlak, Chediak-Higashi, and Griscelli syndromes.
Occulocutaneous albinism is also a characteristic of the
zebrafish mutant vps18hi2499A, which is affected in the gene
vps18, a component of the Homotypic Fusion and Protein
Sorting complex (HOPS) that is involved in tethering during
vesicular traffic. Vps18, as part of this complex, participates in
the formation of early endosomes, late endosomes and
lysosomes. Here we show that Vps18 is involved in the
formation of melanosomes from the eye. In the zebrafish mutant
vps18hi2499A the retroviral insertion located at exon 4 of vps18
leads to the formation of two abnormal splicing variants lacking
the coding sequence for the clathrin repeat and the RING finger
conserved domains. A deficiency of Vps18 in zebrafish larvae
results in hepatomegaly and skin hypopigmentation. We also
observed a drastic reduction in the number of melanosomes in
the eye's retinal pigmented epithelium along with the accu-
mulation of immature melanosomes. A significant reduction in
the vps18hi2499A larvae visual system capacity was found using
the optokinetic response assay. We propose that the insertional
mutant vps18hi2499A can be used as a model for studying




The mind of a male worm—Development of the C. elegans
male nervous system
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The C. elegans male searches its environment to find a
mating partner and copulates when it finds one. Identification
of the neural circuits that control male reproductive behavior
and the genetic and developmental programs that give rise to
them provide the opportunity to study how behavior is encoded
in the genome. We are reconstructing the male nervous system
from serial section electron micrographs. Results are beginning
to reveal the neural pathways through which sensory input
guides mate searching and the series of copulatory sub-
behaviors. Three related Zn-finger DM domain transcription
factors are dedicated to male-specific differentiation. Other
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genes known to be involved in male-specific differentiation are
shared with developmental pathways in the hermaphrodite.
Hox genes pattern the morphogenesis, neurotransmitter expres-
sion, and probably the axon targeting of 36 ray sensory
neurons. Genetic screens for Hox gene regulators resulted in the
identification of two genes with a global regulatory function
that appear to be the counterparts of PRC1 Polycomb genes,
widely conserved genes that are absent from the C. elegans
genome. Genetic screens for mutations affecting ray neuron
differentiation have identified a new member of the hetero-
chronic gene pathway. egl-35 mutant males, though morpho-
logically normal, lack all adult male reproductive behaviors.
egl-35 encodes a histone exchange factor, suggesting that a late
step in nervous system maturation involves the activation of
genes by histone exchange.
doi:10.1016/j.ydbio.2007.03.122
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The sense organs of the vertebrate head comprise structures
as varied as the eye, inner ear and olfactory epithelium. In the
early embryo, these assorted structures share a common
developmental origin within the pre-placodal region and acquire
specific characteristics only later. Here we demonstrate for the
first time a fundamental similarity in placodal precursors: all are
specified as lens prior to acquiring features of specific sensory
or neurogenic placodes. Lens specification becomes progres-
sively restricted in the head ectoderm, initially by FGF and
subsequently by signals derived from migrating neural crest
cells, to ensure correct positioning of the lens next to the optic
vesicle. We show that FGF8 from the anterior neural ridge is
both necessary and sufficient to promote olfactory fate in
adjacent ectoderm. Our results reveal that placode precursors
share a common ground state as lens and progressive restriction
allows the full range of placodal derivatives to form.
doi:10.1016/j.ydbio.2007.03.123
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Mammalian taste primordia are first evident at mid-gestation
as an array of lingual epithelial thickenings called taste
placodes, which evaginate to form taste papillae. Taste buds
then differentiate in papillae around birth. Sonic hedgehog
(Shh) is expressed in taste placodes as they first form, and
expression persists within a subset of papilla epithelial cells
during morphogenesis. To determine how Shh-expressing taste
placode cells contribute to the genesis of mature papillae and
their resident taste buds, we did lineage analysis using inducible
cre recombinase driven by the endogenous Shh-promoter
(Harfe et al., 2004) to indelibly mark Shh-expressing taste
placode cells and their descendents. Initially, Shh-expressing
placodes consolidate in the lingual epithelium in a medial to
lateral spatiotemporal gradient. Descendents of Shh-expressing
placodal cells are mitotically quiescent, while interplacodal
epithelium, not derived from Shh-expressing cells, proliferates
extensively. Importantly, Shh-expressing placodes contribute
exclusively to taste buds, and not to adjacent taste papillae.
Thus, taste placodes are taste bud progenitors, which, we now
propose, signal to surrounding lingual cells to induce and
organize papilla morphogenesis. This resolution of the fate of
taste placodes directly links initial taste organ development to
adult taste buds, allowing us to better define the development of
this system. We are now mapping the precise contribution of
Shh-expressing placode cells to the heterogeneous population
of cell types of mature taste buds.
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